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(57) Abstract: It is intended to provide a noninvasive method of conveniently detecting mild impaired glucose tolerance and/or 
£2 insulin hyposecretion at the early stage with the use of an enzyme. Namely, mild impaired glucose tolerance and/or insulin hypose- 
ff^ cretion at the early stage are detected by quantifying myoinositol secreted into the urine before loading glucose and after loading 
00 glucose for a definite period of time with the use of a reagent and comparing the increase (or the increase ratio) in the myoinositol 
® content thus measured with a characteristic level which has been preliminarily determined in normal subjects. 
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^a — ;**:ffiWB«:*To ^m^M.m 110mg/dl *iffia»o£ 

fft* 2*11041.** i40m g /di mmx'hzmzjEftmtmfe-tZo 

mskm 110mg/dl £*_t 126mg/dl *|^tll2HFWi 140mg/dl * 
^-Cfo 5i££r ^m^FJfiL^M^-t# (impaired fasting glycemia, IFG) v 
£jgB#jfiLi&f 126mg/dl *^^0^#^ 2 ^P^jfc.)^ 140mg/dl £A± 200mg/dl 
^m^h^^^Wi^MM^ (impaired glucose tolerance, IGT) £ I 
FG+ I GT=itjm ^fU^So £0R#ifiL#f 126mg/dl J^i^fc^A 

#^2^r^jfiL^ 2oom g /di u±xh^m^WMmmtm^ir^ 0 
isomg/di &±x&zm&temfcmmfc®ftir%m*m^<Dxnftmz 

&9&t? - ^j6ST»#i- KijfiL**fcas±#i-3 2iKiE«rv>v^ ±#t§gg^ 
& St # £ it i£ -r 5 £ i*5 v ^ * ^ ^ -e & § ^ & m m. » ^ ^ ^ v ^ 5 o 

^*y ^^o»!^^^i:vN5o 0^^^^#^^t^-^«t 

1.1 (jta.^^«t^itm3 oftmkm&ffimmvm: capg oo 
-0) ] icMt-^ifc^^ y >-fa:^^^^ 3 o^i:^#ttria:^ 

H [A I R I. (3 O-O) ], IrKfrh. AIRI (30-0) /A P 
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G (30-0) 3*0. 4 3tm(Dtfim*^5o 

(a) ^^-!' / V /^»5Ett*t^?Pi'^lS*IIi"5 [Lamer J. et al. , 
New Eng. J. Med., 323, 373-378 (1990)] „ 

(b) J£^3--f / h-zV-itelE^SL MRMfc&^Xm&tt^o 
[Susumu Suzuki, Diabetes Care, Vol. 17, Nol2 (1994) 1465-1468) „ 

(c) tMt©i^5^ y^h-^iEnm^it^xmnm (if 

G, IGT) , i^m^MT'iiAObTVN^ (#PB 2001-190299 #) „ 

JilB (a) , (b) ttlfO^t-f /Vh-/V-^GC/MS&^J:oTa!l 

m^^M^Sc *7t-^ (c) -T?te@ifii£;BVNfdi«^ft 
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£\ 1 B#W©JliL»te##ffffci^ (180mg/dL £A_h) A^SUMf^ 
^ 2ff#P F gB#tf>JfoJf3 s 14 0 mg/dL 3 ^ 

120mg/dL gJL_h) . <3>75gftnli*«MMI!N 30 £\ 60 

120r9-©jfiL^H£^>^fPt?fc5 S PG^^v> (0IJ;ifc£ 530mg/dL£*_L) ft 

(a) ~ (c) * ^ y ^SrW^S-^Kl 



tti U 7c 0 
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£X$7£mmffi.&yo (#^¥ 6-61278 -*§-) (D o T # fc 0 - ^tff^ 

^^i&^oJit^^ftfflm^^^^^^fc^"^^ 3D «> T life 3b L 

mmmm^(om/ut£0jEnm m^-m. ifg, igt, mmm) 

/i^x t Kn^t- i? I;: £ o T ^/v- — & iiv^ffl $r^i~- £ 

&7£n%mm~rz>jj&t its, 6N^#&T^;rau 
-/v^iHiJixi-s^fe^s ★sub**!*-*- b y ^Ao«3fc«5c?Ri-e«kab, 
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qKDjffr^-XZy/V^-xa-^^y-ii&Cl, 1,3, 4) tt^=>^ 
I^^t5^^ ^4»0^/W=«-^%^^y^^— If (EC2,7,1,1) 

j$^zmmt*mzm£:-rzJ>m expanse 3-13539 7^^) 
-- y y^tft^-frs^ £ 9, ^/w=i~^-6-y 

J&M i *) ^/Va-^dff^^S©^^ (4#S§¥5 - 7 6 3 9 

7#) . f {t;SIii#«Ti^;V3-^ - 6 - U f t Fp yY- 

■tf&flsJHS-frS^ifc - 3 2 0 9 9 8-§-2r#, #IB¥3 - 2 7 

2 9 9t) , ^m#^Tl-t 0 /V^^^=3r-7-— eSrftMBS 

U Tf/VyH'JyiM^-tl^o^ (#IW¥2- 1 0 4 2 9 

sisjsiaotADP«i^i^i!c«t5fc«), mm&j&fc 

4^ t>©fc£&^ 5 LTADPl4i?ri 
#;h,tfVNj&>fc*fc<©-Cfc**>fcV^ »*^»*l-<^ ADP&AMP 
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9 bv '° ****** 
AD p _^=^y =3^ if & ^^p^tb-tV^o 

AD P^*^J i: It 6 — h =^-7- — if ^JS^fc^^^^ 

- 1 , 6-2P HKADPSrAMP^tS 

ADP«4Sli LtAD p-^^f-y — if £jBv^c#^l-te. tW 
cp^^^^^^^T, ATPfSTtJlATP-^^y^ 
-if cDfEfflT*^/^-*^^-*- 6 - y y»fc^lftt5Bt4 

V ?J±m<D$ V VJ»m.t$&mi7bfrZo ZtlbOMte 1-100 mMg 
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5i ir^r^ttiUfCo *fc^^- NAD **Srl»««"e 0. lmM fi*_L. 

u < » 2~iomM m-ra -/kdso^hstK 

kit. jE«a**fc*fclc»»JUfc<t»*©*+5^ /v- 
1 /V<Z>Sp*&'fii[x ^^Pli^-^R O C (Response operating characterist 

Mmt It 0~20/z g/mg • * VT^~:x, U< 5~15*zg/mg • * ^ 
Tf-^>, ftt.V<te 8~12/z g/mg • ^ W7f = ^t*fc5, 

m i i ^s<5 < nad *a>tfew*&m 

E3W\ #t^3l:S^< ADP-^^y if <Dj^#^r^-f-o 

H5W\ m-mmi m»<5< ^^--r/^b-^k spG©iiiT«fe5o 

is 7 y 9 * <v m 5* SI "C &> 5 o 
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<5 o 

^w^ffiE-rsfcfe^jg^^^^p^ fcs j^anc**-*- 5*1 annate * 
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/w^f^ffii-sa^^srmffi^s^'ftsuT-fev^ — £ bm^Mb^tfjfc&ttJ 

h ^ ^ N-O-^/V'^-T'n fcW)-3,3' ,5,5'-f f7^f 

ib;ft£^-:M-PS^£;ft£^^te& VN o 
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^1^*5 * t***b&ffi V^fcS@^^ft& 9-263492) J 

*B.rifc4fetetfctt 1~500mL ^rin^., 37 < C<Di&g&£TSJ&$i^ 
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M-mmm.j&® (nm) < i t ? ^ / h-zuc^tssi 

(OP-io)35c^<o*ffiStt»JSr3ill:»*DbTt>«*>35:v^ 

A • t: 0 — (Flavobacterium sp. )671(FERM BP-7323. F. sp. 671 

NAD «*» NADH ^i'OiillC m&W* M X- tf NADH ^v-^-if 

^*5., F. sp. 671 0 *i^iIo < f^TlTm IT! 1 # 3 ^Ffft^ii 

rff jjc l T g l #i& l 6 0f^©MS:fT ^^AllSf^^f^SI 

#fP^^^fe-fe^^— ) ^f£#-5§- FERM BP-7323 (WIS 0 *F/& 12 # 
1OJ112 0) fcttii^K^tlt^S. 

t>#*>ftV^ fllfctf^;*- NAD SrfflWcH&IS-fex NBT (=fn^/V- 
fh7/!)!>A) 2r/^7cH 1 &3§& % fcSV^tt INT(2-(4-lodophenyl)- 
3-(4-nitrophenyl)-5-phenyl-2H-tetrazolium chloride) £r#J V^fc^-fe 
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(1) SHtiHJtSfc 

lOOmM h y ^It^ (pH8. 5) 

20mM ^^-^y^h— /V (v-^*t®l) 

2mM ^ = ^^T 5 KTf^^^ * Vtf-?- K (NAD) }) =zl/*/l> 
5U/ml i?77t7-^ mitmtM) 

0. 025 % = fn -f;V—y- V V ^ V (NBT ; ^P)fe^|gf±M) 

1.5 % h V h > (Triton) -X100 (faytUM&W 
±W,BiJ&m 1ml *'bm.$k { gfcAtl. 37°C-C 5 ^fl^y^ra^M 
|I N Bfg^?Rbfc@#if?£ 20 uil ^iJDLTWL, Si^trlB^-r^o 
iE?ift^5^^OS:/S#fc0. 1NHC1 2ml lr^ltI#t^?rllitt§o 
550nm l£ *5 if Z> £iBJ ^ L s Al i£> . £ fc_h|B^I^^ £ 9 ^ *4 

s h-^&m^tzfrjfcm&m^^xmmvmfe&ft^^ ao & 



( A 1 - A 0) 



3.02 



X B 



U/m I = 



x 



x 



0.02. 



18.3 



5 



18.3 ; NTB <Dft^-ty.%&WL 

5 ; Si^^F^ 

3.02; 
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0.02; 

B ; mmm&^Mfe^ 

F. sp.671 /^b-^t FByt-*ott«ftKT 

Oil 5 -e£>3o 
(2) ttSflUB 

^- ^v^^ ^ wtf K* (^T NAD gfclfr-r*) , 09*.tf, = 3 ^^r 
* K77^y^^Vtf K (NAD) % T^f/H^y^^Tf^y^ 
^ V;*-^ K (r-fe^/v NAD) , =aW5 KkJK^t^f^^^ 
Y {*fT ^ / NAD) . fy^W7tK77^V^^WF 
(T/Wft FNAD) . =3fy75K77 f ^y^^^^tfK!)^i(N 
ADPK f^=3fy7 5 FTf-^^^^f K(ft NAD), ^*-=- 
n^-^T ^ K7f=y^ * 1/^-^ K y ^(^ NADP)3&S^lf b*b5o 
#ttM*^V*fc#^©tt»«H*Jfc (NAD Zffimm iUtffi^fc*^ 
£ 100% tei£lfc:^-ri:*5«9T*fc5 0 £fc#m«t£teTfB£>;!7 

100mM ^Di/ylW (pHlO. 0) 
SSC 20mM ^3-<< S is h— A* (V^tLSD 
2mM 

(NAD, ^^"NAD. NADP. NADP ; &>±* V » V * ^WfMfcjft) o 

±|SOS^^ 1ml ^t^H^ 37<C fcfiflgaVMa-^Sib 

mi <D&mmm& 20 ^1 &ssJiu '^f^^ii^ifc 

l^W^fe?) oK5t^^J: «5*J3i^tr*«>«. 

■c**fc«ufi«*x nad tvxm^itm^-^mm (100%) 
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mi 





F. sp. 671 


Mil it 


5;*mvs/| — ;u 


NAD 


100 % 


NADP 


8 % 


f^NAD 


29 % 


ftNADP 


0 % 



5g#iPi?&tt£rit 2 ^^i"„ F. sp. 671 $c£i5fccD@#iiite:- J %/ Y— iv 



* 2 

salute 





F. sp. 671 




NAD 




100 % 




18 % 


-9->rq>rvixi — ^ 


1 




2 % 




1 %&7& 


yju<7\ — 7s 


1 %^ 




1 °/o$zM 


I — ;u 


0 % 
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(4) SI P H 

mu^nMm^m^.m^m^. Rism*<o loomn opmo.o^y 

mmmzfr*.X lOOmM hV *^«$KpH7.0~9.0)£.TJ? lOOmM ^P'^' 

m*, n.ottis (St T-fc5^as#^ofc„ 

(5) 

TSK y/VG300SW (0. 75<f> X 600mm) , *ggt*£ ; 50mM V ^m^^W. (pH 
7.5) + 0.2MNa2SO4 + 0.05%NaN3, V ^ ^ * 

Ifcig (I3#) tfc. ^ n -7 b 7 -itttlf^ttl^f OH 

#) UV280nm ^©JSttaSfcTttWUfe. ?S 

teSU^teS*--!' S > b — A'&&1tk Iti^fc, 40000±10000 T?a> 5 r. 

(6) f&£:^tt 

40<C, 15 #<£>*0ia-e*3:l£ 100%<DB#S'l4^r^*i"^o 

B**«3U #b 5U/ml iZ. 15 ^W^inffcMSSr^ofc, ^#^tt«MI5© 

(7) Km iff 

HUlSO^^^tt^^^^ffi^, ^^yi/bwKD^m NADS: 
TJ^^NAD (OmMZ^fcZt^ft^fc^ Km titSrSO^^fco BUlB 

5 ^-^ / V b — A* : 1. 7±0. 2mM 

NAD : 0. 04 ±0. OlmM 
NAD : 4. 5±lmM 

1% 
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A 1 



A 2 



-(/■/! JV 



B 2 



B 1 



5£* % AlttNAD(P)S, *fc«^^* NAD(P)^=Sr^U, A2 Al <DMtu 
m*7FV. Bl W: Al NAD(P)*0#^mttil7GSi NAD(P)§g£, Al 

# NAD(P)«©#^1- ttaTcM^^- NAD (P)S^r^ tx B2 Bl <D|HbM£ 
tt»s — ^ NAD(P)W\ ~ = ^>-T3: YT*=--y*SX* 

&££j££>MiI P H obit? pH^fr^r^^^)^^^ y ^#$&*J:<iifT 

F.sp.671 y^b-^t. Ka^-<te-3V^-C 

^tLWr.Kmtttt NAD, ^^NAD ICO V>"C -tift-^f tt 0. 04mM, 4. 5mMt?fe«9 , 

iJ-W ^ y ^S&tr'fT 5 t &V\, Al *5 <fc Bl tf>^£n* 0.02mM~2M, # 
fcO.OB-lOOmM38«0*U<, U^Vh-^ft Kn^-fOf« 
l~1000U/mL, l~100U/mL UV^*, ^OlliSifr^Sg^ 
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/5>&<5^=¥y =ar^- — if ^rfflV^T &&V^ X Mz.t£ Bacillus sp. & $£<D-^ 
tC-fftbfc — ^ y -if 3S&^o m^^tti-'KtL^ — =3r y £ fit 

r^Sfc^^y — -e*3j;t*-?r©}R3£$fe (4#Pfi 2000-078982) J tela 
$ b^^^^t kis^ 3 — 6 - y m&ffctk&ZtlZ ADP 

£5\z. adp ^#14^^ y *-r— -^^r^^y — Rn*fcftua £i*:<5 

Glc + ATP + Mg2+ -> G-6-P + ADP 
Glc + ADP + Mg2+ -»■ G-6-P + AMP 

ATP : T*f J 5' -= V ADP : T"f J Ssls 5' -~ y AMP : T 

f; 5' — y i/W. 

50mM hv^mmm (phs.5) (^^^tta*) 

20mM Jf/V=i — * Vfa%$m%M) 
4mM ATP y 3i >- * /H»f&*fcJK) 

5U/mL ^3-^-6-!)y|7kKoyt-f (J|C#*fr*t»0 
ImM NADP ^y^A'BfrSftS) 
lOmM ^k^^S^A (fP3te*B**t»i) 
#$&fiM&r&;g& 50mM hy (pH8. 5) 

_t!B^i&$[ lmL Srftl&S lem <D±;U\Z. Atl, 37X:X 5 #fp9^ y^a.-"* 
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U/m I = 



(A 1 — AO) 



X 



1 . O 2 



X B 



6.22 



0.0 2 



6. 22 ; NADPH <D 340nm K&tf Z> ^ ]} ^vl^^S&^^fC 
1.02 ; %.jfc%&mA(mL) 

0.02 ; EtmfcmvtcmmnnmmfaL) 
<5Lj&mw.f&> 

50mM MJ^Itt (pH7. 5) 

20mM y/i-=L-xmm m%m.mjim^tm 
2mM adp^^ ( P H7. o) y ^ * s^mmitm 

5U/mL ^/l^-J*- 6 - y Fan- i? (^fi^^tti^) 
ImM NADP^^ SlsmmtM) 
2mM ^b^^i/^A^ (fP^M^X^±M) 
^m^^#^>^^ 10mM h y (pH7. 5) 

-hlBS:^^ 3mL £/hf*|fcWfcAtK37 0 C-e 5 ^3^-<- 

340nm ^^tt^K3fe^^?l!l^U-Cii[||^^^:^bTVN§ 1 

3BRffl^ 50ml &2ra;Li53$icD^j&£rm^ i #r^fc r> ©Kft&as'fb ao & 



U/m I = 



(A 1 —AO) 



x 



3.05 



X B 



6.2 2 



0.0 5 



6. 22 ; NADPH <D 340nm iZ&tfZ ~Z ]} ^/^^Sfcft^gC 
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3.05 ;Rjfe»**(mL) 

0.05 ; SlS^#fUfe»SI«^«t*(mL) 

b ; mmw<D^n^^ 

^^yaci ifOJite: l~1000u/mL % %ffc l~100u/mL ^0*U< > A 

DP ik^^^^y *c~f — l~1000u/mU #&d l~100u/mL 

#£>J2x B**f*W ^ y ^RJSKiJIvnS 2^1^468**"? *> 3^*" NAD, 
NADHtf>^£, tt**il**WU^IIr*, NAD 0.01a 

M gJUifc:* #1- 2~10mM III, NADH/^^" NAD Jfcte .0. 01 — 0. 5. Sfefc 0.01 

[£)Eftl] 

m^m i nad m<Dmw 
D f*H£ 

<R- 1 > 

5mM MES(2-Morpholinoethanesulfonic acid) (pH 6.0) 
0~40mM ^^-NAD V ^ Z'f/l'&ftttW 
<R-2 ; 5t^yi/h-^I^I> 
200mM Bicine (pH 9.0) 
0. 3mM NADH V ^ > * ^@#-&%t^l) 

25u/mL S / V b -;Vf tKo ^ < (Jfl^^ttK) 
2) #ife " 
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mfemmte£W}&ffimw.7 1 7 0 s o^b^) &jBv>fc. s>e>a*u 

fePSg Ufc 0 — 3000 /z M ^ / h 3 m L R - 1 1*X 180 /* L 

% mUM, 37<C4.8 #|UJ<z>£J&«* R- 2«Sg 180/zL SriD^.RjS:«r0B*& 

^ l^-IB^fc*) ©!R3fc^*B*P5i^ (AmABS/min) £5fc#>> 9 

3) 

1£%:*m l ^^-To @ i K:**-*- X M-^^o.i~iOmM<^T*v<z>^ 

NAD »^^*5VN-Ct> 5 ^-W / ^b-A' 0-3000 //M -C^MoEItt 
m. 2~10mM (D^-^T NAD «£;&S$r3: UV^ £ 2S#a>ofc„ 

1) Km 

<R- 1 > 

5mM MES (pH 6. 0) 

5mM ^NAD (;*- P aiV * /H*mt34) 
< R - 2 ; ^ 1r4 / *S b -/^^f^I> 
lOOmM Buffer (pH 8.8) 
0. 5mM NADH V ^ V * 7H*«*fc$!D 

lOu/mL / ^h-/V^fc Kn yt^. (»flSJfctt») 

2) 

R-2 ; 5: ^--f y V b^/l'^i^l^ Buffer <DUM k tt, Tris((T 
ris (hydroxymethyi) aminomethane) , Tricine (N-Tris (hydroxymethyl) -m 
ethylglycine) % Bicine (N, N-Bis (hydroxyethyl) glycine) % TAPS (N-Tris 

(hydroxymethyl) methyl-3-aminopropanesulfonic acid) „ TEA(Triethan 
olamineK CHES (2-(Cyclohexylamino) ethanesulfonic acidk AMPS0(3- 

( (1, l-Dimethyl-2-hydroxy-ethyl) amino) -2-hydroxypropanesulf onic 
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m 100 ii m 5 *4 j *s v -j^mm 15 » l - 1 ki iso n l u 3 

7<C4.8 £-ng£>^J&^ R- 2WISI60mL SrJn^.S^S:5B*&l-fc« SJ&IB 
ttft 5.4 7.8 #<Z> 405nm 5 £ 5 *:<0^fc t V ^ 

l^HJgfc9 0^^^*i*P5l^ (AmABS/min) &3fc#>> *JpJfcR:*H-5 

-4>(cT 20 BRiiS^U 7 N 12, 20 0 1 ^P«©«»«rfrV^ #R~ 2 

3 ) i&p^P: 

Jtiilf^&III 2 ^^-To *Wfc#i-**«« s 5fc3S*^*'.- :> ^*«* r * Tri 
s, Tricine, Bicine, TEA "Cfc !J , *^**#**^fcofc««M*tt Bi 
cine *C&> o fc„ 

3 (ADP-'^y * fct*) 

1) ttX 
<R- 1 > 

5mM MES (pH 6. 0) 

5mM MgC12 (fP3te#fiaSX3&th34) 

8mM ATP ac>'*^«H*tfc») 

lOmM ^*NAD (tf-y ^^*^#«*fc») ' 

lOu/mL ATP-^-^y ^ (Jfi-fbj$*fc») 

0— 4u/mL ADP-^^y*^— * (JflftJffcttSt) 
<R-2 ; 5 ^ / > h~ /V^*f*^> 

200mM Bicine (pH 9.0) 

0. 3mM NADH (tf* y ^ ^ * /UB*-&tt3K) 

25u/mL i/h-/V7t KB^t- * (»fl5l**t») 

2) ;£*fe 

8!l^gkJ:gSb##rgl«7 1 7 0 S (HSUfcjfc) SrfflV^. 2000mM 
/ fr^WL 100 juL £ 0~10g/dL ^7^=* — lmL Sr^fn 

Ufci ^fc. 4HK»3/*L KR- lW* 180 M L IriiPl 37<C 
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&5.4ftk 7.8&<D 405nm fc*3 6 W.ytm%Bfr t <9 *z <D^* t *) , 1 
#FfQ^fc 9 <D^ft^i##D31^ (AmABS/min) &:&a?>x #f$5fs|-fc:*ti~5^ 

3 ) &n jp: 

^^0 3^to m3frbftfrZ£5Ks ATP— tf^tt 
tii^3-^Hgi5 10g/dL <D J; 5 fcSi< ft 5 ^£i-f2#3 s mfr 
5©|^Lt, ADP— *y*"*— t?Sr#JSi-5 t # Kitt^ 
&M<ti:oXhBW&ft^o ATP-^^y ADP- 

1) *ts 

<R-1 ; ^ = — ^m*«3H> 
5mM MES (pH 6. 0) 
0.05% NaN3 (ftlft^XitfrM) 
0.05% 0P-10 (0*^ 5 #/WX*±M) 
5mM MgC12 (fB^^E^XmitM) 

8mM atp y ^ ^ 9 ^mmttw 

lOmM ^^~NAD (;*- y :t /l/gMMfci*) 
lOu/mL ATP— =3ry^t- £ (JMbJ&ttiSO 

4u/mL ADP £ (Jflfcjfc*fc») 

<R-2 ; 5^ /Vb-^tt^I> 
200mM Bicine (pH 9.0) 
0.05% NaN3 (fp ^$6^X^14^) 
40mM KHC03 (fa}fcfc£^X|i1±M) 
0. 3mM NADH V ^*/HJWl±») 

25u/mL 3*"^ 7 Kn^t-f (Mtt^MO 

2) 2f«fe 
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mi£mmte&W}$rffimm7 1 7 0 s (hm^) «:jBv>fco c 

9g 180 /iL SriP*.KJE&«ril*&Ufco 5.4 7.8#<D 405nm 

(AmABS/min) ^r^fefCo 

3) 

~2000mM T?& 9 > OmM ^ / — <fc 9 #bftfcAm 

ABS/min 2 X^SpM^ £ Sft *> fcV>ftffi»£«r*/hfcffiJfi£ t 

fUjfcffdl y^h-^WSfcJiSMWIilBftfllfoWJfe) 

1) *fr* 

*Afif«30$K 60 £\ 120 £\ 180#fc«lfiLb, MM. ^ * P ^ £ S3 

^ufco *fciBiR*K:af^«nic«rx WMtmeo^, 120 i8o#m«^ 

2) f*|j££:$!J5£?5fc 

jfii!^ : mmm ixn&-<k¥ ga-ubo) 

4 is* V 1/ : R I A2» 

^ 3-^ / is h — /mw£*W8 : ^js^ij 4 Co 

R«* : (M^m--fb^ : GA-1160) 

3) 2f2fe 

W8M£©*g«fc IT, 75g^P^A#ffB5. *Filtff& 30 £\ 60^. 120 
#©jfc»-lil©j»f&"CS>3 S P G&JBV^fco 75g ^P^^^fEMs 
#60#, 120#<D£-^4>tf>^ ^ / v- h-/^^ ^^T^=-^»«Sr 
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/u4-^#S& 5: ^--T J is h— /2] + C (120 y is h — 

/i^S-A^Su y V /2] £fflv^c„ 

S P G i A U^f ^> b -/H^li^l^fc. 

4) 

M g/mgCre (^UT^^iX) £ "Tttfi S PG # 530mg/dL ^^<7)^^»^ 
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1) mm 

mnm 1 ki^ c 0 

2) S*^®j;£2fc 

uttey 1 k Co 

3) 

75gmnm&ffiW.ffi. m&W&eoft, 120 ^^f^ ^ / 
> h -A* : [ (60 ft 5: Or 4 J v- h — /v*-^ffif bu $ ^"-T 

/2] + c (120^5 j > h-^m-amms *j / > h-^m) /2] 

^y^y/^x^y^'-fyfy^ ( 1 . 1 . ) iAU^f/^h 

4) 

yf*? ? * t a 5: ^--r ; > h—^m^nMM&m$> bfr. a ^ *4 ; v- 

l5 M g/mg Cre ± "C *t 9 M^^^f > * V J 5?* — 

y 9 * 4 ^7* y 9 *\Z0 . 4 *c.ii T» h o „ 0 >£$f m#f^#tf>3f #f £ 

turi, -f y / ^ • 4 > i f y ? * < o . 4 -efc*ui-r y 

K-/KD#tgJctf}ftfii:£ 15Mg/mg Cre i: tHtf^ y / S?* — V 9 ' 

i) 
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2) &mtmfe& 

3) 3>m 

75 g fip«fA#ES&, ^itt6o^, 120 #03-^*0 ^;*->r y -> h 

*fcl?ai#fc:«»*£«r3fc«>*:. 5 *4 J *s h-/wa©*g« 

i: LTii, AU>f/v' 1>-/H; : [ (60 # 5 J is h—^m-Mffi 

M ^ ^->r y > h— /^i) /2] + [ (i20 5>5^--r y v- h-^m-igiftm ? 
^--r y h-/wfi) /2) ] 

4) 

A ^ aT-^T y > h— I0*z g/mgCre i£*_t 5 ^7 * ( + ) , 

2 B#IW&£>m*ta s 50mg/dL ^±T?fo^)^^?r + , 5 -efcl^»£-«r- £ 
Lfco LPGf*0IJfe0J5^li^L;fcfcG>£ffl^fco 
&WLfc 1 1 2£<K A^^-^y-> h-/W-^i^-Pfi 5 2£, A^ 

ofc 0 a? y h— /^-,@<*f-s¥, a ^ nrj y s/ h-/i- + ^^-P> 

^^£[2] 7 fc^fo M 7 (c^-rj: 9 l-A 5; *4 y > h— /u-^*f-# 
iCiSltSSPGOipJStt, *5 J: t* it 453mg/dU 

76.6mg/dL T-fcofCo A ? ^-T y h — /H- Jfclf - S*K*5 I* 5 IPGW 
¥-i%m.. &£XfmmUmi* : ttl ; etl 556mg/dU Sl.lmg/dL-C&ofco A 

$ or 4 y h-zv+Jj^+SMcsstts s p g *5 it/^tpie^ 

It^tl^tl 791mg/dU 164.8mg/dL "efcofCo ^fcA^-f / h — ^ 
-m*f-S¥<£>£ PG £Jfc-<, A^^--T y > h-^ + R»-8©2 PGIi 
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O Ac o . 

i) 

2) f*3££$!l/£2fc 

3) 

4) fctJH 

A^-f / > h-;H^ 10 /zg/mgCre £t_L-C£>5 ( + K 

2 50mg/dL £ £ + , ^ 9 £ - £ 

y?* (A I R I 30-0/APG 30-0) SrJttfcbfco 

{C&ttS A I R I 30-0/APG 30-0 O^^Htf, *3 J: TJ^SfHI^fi^ H 

W 1.32, o.79 -?&ofc 0 A?^y^h-/v + I«l-ill:i3i-t5A 

I R I 30-0/APG 30-0 ©spJSfflU *3 «£ t^^^Hllfi^ tb^tt 0.45, 
0.42 -Cfeofeo A ; V + + A I R I 30-0 

/A P G 30-0 (£>2pJ£H0t % *5 itf^^il^te^fr^tV 0. 16, 0.19t'fco 
fc 0 *fcA5 *4 / *s h—^-mm-^<OA I R I 30-0/APG 30-0 
tit^. AU'f/^K^ + RI-HOAIRI 30-0/APG 30-0 
(iWS^(g;< ,A5t^yi/ h-/U + J£*i + A I R I 30-0/APG 
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30-0 « M l£ K {& o tz o 

-(D-t ti^hM* v- ^Jgf^^^rTSll^-r^ r b\z£ 

i) 

^l^Jl©?t), 3£0B#Jfo.*t llOmg/dl *»|;&»o£fllf« 2 l$|R]ifiLlff 
140mg/dl*»T?fc*jEf£3! 5 9£„ 

2) wagtails: 

3) 

jEflrS^JfcSftfc.'f-C* iiflffcl BSWj&lSI 180mg/dL £*±, Sfctt 
2 ^^jflLlS 120mg/dL^±<D'b(D^^ J ^Wi^tg<7)(g;TbfC5!mM(^ 

ItMx ^ffi^ 60 120 #©£-J£«f»<D ^ ^ / > h—fr&Bt* ? UT 

5/ h -/u* : [ (60 # 5 *4 7 ~> h U^yVh -71-*) 

/2] + [ (120 *4 y is h-z^-MffitH 5 -/ > h—AsM) /2] 

4) 

sp^HEf* 3. 9u g/mg Cre, B 8¥<Z>A ^ Or 4 / > b — 25. 8/z g/ 

-?#a ^ ^ / > h—^&mi<^ %:~e&> <o fro 

£) 
i) 
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2) &mtm%.m 
mmmi ^mc 0 

3) %m 

JElSMbWfeZfrti ^-C.-r S7> V J ? ->f Zsf*y?X# 0.4 

59 A$Mi37£, B H(i 22 iST-fcofc„ 75g S P ^^^f Emi . 

/2] + [ (120 #5 *--f / > h-^ft-^^fM 5 *->T / > h-/Wfi) /2] 
4) 

^m^ia io ^^-To m io icij* ufc«t p a m (da 5 ^--r y ^> h — 

/V^iffte 4. 4/z g/mg Cre, B H©A 5 ^--f / > h — A^i^lSte 16. 9ju g 
/mg Cre "Cfc "9 , A #^Jt^>f 1> ^3D»l#«KZ>teT L B p-CteA 

i (D o it>, ■&^ffinmzmm\^fr 52^. lEftm (cm) 2 

2£, (Bg) 1 (DP) 1 

*M*5«tti«^:^ 120#^K£S^U U>fyvh-;K i^u-T^ 

2) tt3K£8l£& 
HJfiflllfclSIC. 



33 



WO 03/083133 



PCT/JP03/03771 



3) 

*m) t?, $SfC 91. 6 g> * % 31. 0g x flg® 13. 9g % tMJ !?Al.lg 

mijwi^ — «: 622kcal -CifcSo 120 ££m£fT 

l/7f-y#til^t5 5 ^ y > h— /V* ( 5 ^--f y > h— /V 

: [ (120 y *> h-^s-A^fta ^ a--* y h— /^a) ] 

4) 

t^f/y (Y$4) UlC/^to El 11 t-?F Lfc <£ 5 ^ 

a $t^/y h-/v^^*{c*5{t s a ^ ^--r y v 

F-yWi^ftKIIiL (Y = 1.044X - 2.0, r = 0.83, P < 0.000 

1) st* 

HJ&#|7KP1Co 

2) f*H£i:il!J5££fc 

3) 

4) ^ 
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^ *4 y y h— /Kon#Sria 12 iZTF-To m 12 iZTjk^tzx .b #s£-c 

1) *t* 

2) f*H£i$J£i£ 
3) 

g/mg Cre£l_Lcafctf>£ ( + ) i*. ^rtb^^^ (— ) mtVtc 0 
4) 

^m^ia 13 ic^-To m 13 K^ufc J; 5 ti 2 ^r B ii«niittf 



35 



WO 03/083133 



PCT/JP03/03771 



: 0*IIMo< tfrffl 1TI 1 1 ^^^6 
n. ^(D^HlC^fEbfc 0tt 

12 ^ 10 M 12 0 (JDK^ft 0 ) 

FERM BP-7323 
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7 . 2mm<D*1-—¥&AT P -A^fy^t-^iAD'P -^=*y 

t a> ^ tBtt <z> ^ m 0 

2 — 1 0mMT'fc5:i £ ^5 If sfc 3 ! 4 ~ 7 <Z>V^ 

fc n -e$> 5 is Mm i ~ 9 o^-f *T^-fa«co;fr?£o 
li. it^^t tfcstiM i o ^fam^^&o 

1 2. W**asSi*C*>!K 75g *vw = -;**flffcte 
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i a. nwtmx'h*) , i>*owwL&)ti:m&. 75 g v^=^-^n^^^ 
icmmzinz ^ j > ^(o^nrnt LT8~i2Mg/m 
g • ^i/7f-yt«ifes:i: &<&®.t-rz>m&m i ~ 1 1 m^-ma^ 

12 ft i£ 0 

1 4. tf> 5 Or 4 J > Y—;\'bWQ:X&.Pr*<Dtf/\'^ — *%:fem 

-TZ> Z t *W&b~rz>n ^ l ~ 1 3 <av^-f;ftjW-f5^03ri£ 0 

1 7. ADPi^J^ADP-^*y=Jrt-^t'&5tlMl 6 lC|E 
18. fWP<£> 5 ^-f y h — A-£r^;*-N AD, NADH#4Tt^ 

1 9. 2Si0^t-f^ATP t ADPi^J-C 

2 0 . AD P$f*#J/$ 5 AD P -A^y — -fef T* 5 It 2fc ^1 1 9 (-IE 
.2 1. h-^iffiiaWt'fcoT, £ h£lT<DJ& 

1 ) ftNAD 

2) NADH 

3) U'f/'Vh-^ftKoyt-f 

4) 2@|gtf>=^--fef 

2 2. 2Si©=^t-f^ATP-^^y^t-f iADPi^Jt 
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2 4. ^®f££r*a^ I&ffii&b LTBicine (N, N-Bis (hydroxyethyl) 
glycine) „ Tris ( (Tris (hydroxymethyl) aminomethane) , TEA(Triethano 
lamineK Tricine (N-Tris (hydroxymethyl) -methylglycine) £rffl V* 5 w 

ii*w&tirz>m'&^2 i~2 3 (D\,^irM^ ! &WL<Di£mmui&.%>o 

2 5. ftNAD©SIi55^tO. lmMEtitfc5:H#S 

tirz>m-£.*& 2 l ~ 2 4 ov^-mdMciamo^iffi^a^^o 

2 6. ftNAD©IS^^i|x*2~l OmMT'fcSI^Itt 
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